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Evaluation of the Screening Tests for the Diagnosis of Plasma Cell Neoplasm
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Background: Plasma cell neoplasm is diagnosed by performing bone marrow examination, serum- and urine-protein electrophoresis, and quan-
tification of free light chains of immunoglobulins. We characterized and quantified monoclonal proteins typical of different diagnosed conditions to

determine the best screening test(s).

Methods: We retrospectively reviewed diagnosis of and the characteristics of monoclonal proteins from 113 patients with monoclonal gammop-
athy. Monoclonal proteins were detected by agarose-gel electrophoresis and capillary electrophoresis, and if the results were ambiguous, they were
confirmed by immunofixation electrophoresis. Free light chains were measured using nephelometry.

Results: The concentrations of monoclonal proteins in 113 patients with different conditions were as follows: multiple myeloma (MM) (67 %), 2.66
(0.87-9.48) g/dL; monoclonal gammopathy of undetermined significance (MGUS) (26%), 0.62 (0.08-2.95) g/dL; lymphoma (3%), 3.65 (1.59-6.54)
g/dL; Waldenstrom’s macroglobulinemia (2%), 1.99 (1.08-2.90) g/dL; amyloidosis (2%), 0.61 g/dL; and POEMS syndrome (1%), 0.99 g/dL. There
was a significant difference in the concentration and k/A ratio (which was based on the immunetype of the monoclonal proteins) of the monoclo-
nal proteins in patients with MM and MGUS (P < 0.001 and P=0.004, respectively). The diagnostic sensitivity of serum-protein electrophoresis, free-
light-chain assay, and bone marrow analysis was 87.6%, 84.1%, and 84.5%, respectively. The sensitivity of a combination of 2 or 3 of these tests

was higher at 100%.

Conclusions: A combination of protein electrophoresis with immunotyping and serum free-light-chain assay may be the best screening method

for detecting monoclonal proteins since its non-invasiveness.
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Table 1. Characterization of monoclonal proteins and ratio of free light chains according to the diagnosis

M-protein concentration*

rFLC* (/A ratio)

Diagnosis Type n n
Median (range) (g/dL) Median (range)
MM Total 76 2.66 (0.87-9.48) 33 NA
(FIM 41/35) lgG-x 30 3.20 (0.87-9.48) 15 75.71 (3.51-596.88)
(age 65 [35-87]) lgG-L 15 2.66 (0.70-8.50) 5 0.03 (0.00-0.17)
lgA-K 10 2.67 (0.28-6.37) 5 13.50 (0.31-71.51)
IgA-L 5 2.71 (1.62-4.83) 4 0.14 (0.01-0.59)
IgA* 1 480 NT
K 7 0.79 (0.79p 2 749.33 (451.03-1047.62)
A 8 1.14 (0.60-1.89) 2 0.00 (0.00-0.00)
MGUS Total 29 0.62 (0.08-2.95) 5 NA
(FIM 10/19) lgG-x 9 0.88 (0.24-2.95) 5 0.88 (0.82-2.12)
(age 64 [31-83)) lgG-A 7 039 (0.08-5.62) NT
lgA-K 1 0.60 NT
lgA-L 2 0.89 (0.80-0.98) NT
lgM-k 1 0.45 NT
IgM-A 2 098 (0.43-1.52) NT
K 3 1.12 NT
A 4 0.63 NT
WM IgM-x 2 1.99 (1.08-2.90) 2 15.130 (1.57-28.68)
Amyloidosis Total 2 0.61 2 NA
(FIM0/2) IgM-L 1 0.61 1 0.20
(age 77 [75-79]) A 1 NT 1 0.21
POEMS lgG-A 1 099 NT
Lymphoma Total 3 3.65 (1.59-6.54) 2 NA
(FM 2/1) lgG-k 1 3.65 NT
(age 69 [68-88]) lgM-k 1 6.54 1 42.20
IgM-A 1 159 1 009

*Individual sample results with an unquantifiable M-protein concentration were excluded; "Normal reference interval: 0.26-1.65; *Serum-protein electrophoresis and immu-
noelectrophoresis showed only IgA-M protein, and the corresponding light chain was not confirmed using immunofixation electrophoresis; °M proteins of other six patients

were too small to quantify.

Abbreviations: MM, multiple myeloma; MGUS, monoclonal gammopathy of undetermined significance; WM, Waldenstrom's macroglobulinemia; POEMS, POEMS syndrome;

n, the number of cases; NT, not tested; NA, not applicable.

H7k 2122 A 91T} o2 BHE UiR] 4ol A v
h Ao B WA EE 2me] GG E A AN B2 e
o] HEE| K Table 1.

2. Zt AAEQ| Ticto2ixs

SHAe] A 7|0 &2 Ty g5 AL AL =
FHAL] AEES ]S Table 2).

Ao 23 3= EHolu ARl A TEEThe] &
A1, EHAWA7| G S AANE Algsh= - 113 24}
5 9952 87.6%ANE PO R, chikg4=E-0] 895%, 1| AAH
IS ETFYT 82.8%, OFURO|EZ 50%0lA4 P B

Ch SRS 44501 ARSI, o] 3740l
PgoIie. AR A n ThIE4F B4 939%, 1]8%
FelgRaEiuhgE fae) 20%, Wl Egu a2 RRE)
UZ T s0uelA] P BTk BRAA S B HA

82 www.labmedonline.org

S A 84 B} % TIREAS0ONA B0, thirEs
Ay0] 92.8%, |2 SO TS 27T S Ble) 30%, U
#1] 6679014 FAe1Sick

S BES S 7 7 S| B4 2
£ A=t 23, 8% AL SIPREN
AAHE Ak 2
A A 7
].

e Alehs

ofN  ofN

o it

of
=i
=)

¢
%
l"_u
N
of
om

Al

o mlm

o
_O|L

1

3
R

5

rir

¢ mEo
75 vl

[e]
o

http://dx.doi.org/10.3343/lm0.2012.2.2.80



S M Q|: Screening Tests for Plasma Cell Neoplasm

MO

Table 2. Comparison of the diagnostic sensitivity of each test for different diagnosed conditions

Screening tests SEP rFLC BM SEP + UEP SEP + rFLC SEP +BM rFLC +BM
Diagnosis % (n) % (n) % (n) % (n) % (n) % (n) % (n)
MM 89.5 939 92.8 100.0 100.0 100.0 100.0
(68/76) (31/33) (64/69) (76/76) (33/33) (69/69) (28/28)
MGUS 82.8 200 300 100.0 100.0 100.0 NT
(24/29) (1/5) (3/10) (29/29) (5/5) (10/10)
WM 100.0 50.0 100.0 100.0 100.0 100.0 100.0
(2/2) (1/2) (2/2) (2/2) (2/2) (2/2) (2/2)
Amyloidosis 50.0 100.0 NT 100.0 100.0 NT NT
(12) (2/2) (2/2) (2/2)
POEMS 100.0 NT NT 100.0 NT NT NT
(1) (1/1)
Lymphoma 100.0 100.0 66.7 100.0 100.0 100.0 100.0
(3/3) (2/2) (2/3) (3/3) (2/2) (3/3) (2/2)
Total 87.6 84.1 84.5 100.0 100.0 100.0 100.0
(99/113) (37/44) (71/84) (113/113) (44/44) (84/84) (32/32)

Abbreviations: SEP, electrophoresis and immunoelectrophoresis (IEP) and/or immunofixation electrophoresis (IFE) performed on serum samples; UEP, electrophoresis and im-
munoelectrophoresis (IEP) and/or immunofixation electrophoresis (IFE) performed on urine samples; rFLC, ratio of free light chain; BM, bone marrow biopsy; MM, multiple
myeloma; MGUS, monoclonal gammopathy of undetermined significance; WM, Waldenstrom's macroglobulinemia; POEMS, POEMS syndrome; NT, not tested; n, positive

cases over the total cases in each screening tests.
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